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(54) PROTECTIVE DEVICE FOR APD MEASURING CIRCUIT 

(5 7) Abstract: 

PURPOSE: To obtain a protective device 
for an APD measuring circuit to easily 
and automatically prevent the damage of 
an APD. 

CONSTITUTION: If an APD 1 produces 
an abnormal output, the output of a high 
voltage generator 2 is automatically 
lowered by providing a comparator 4 for 
detecting the abnormal output from the 
APD 1, an FF 6 for storing the abnormal 
state, a switch element 9 for switching a 
reference scale voltage, a 
constant-voltage element 7 for setting 
the reference scale voltage at the time of 
normal measurement, and a light emitting 
diode 8 for setting the reference scale 
voltage at the time of the abnormal state. 
A resetting operation from the abnormal 

state is conducted by a comparator 5 for monitoring the output from the 
generator 2 and a variable resistor 10. 
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SJfia§g(3) &3>LT*S-r«APDJWig|ilKK*^ 
T, 

a*iJr3£©ffi«±K:£-3 & - i s tamf l ©tfcffi^a io 

(4) t, 

iulfBSgl©t&ffi^R(4) ©&ffiaj7J(CckD»)f£LTi!iifB 

jfi/W 7X*BE*T»f*«ffiW«E*a(6,8,9) 

T& * C i £t#$t t"T 3 A P D WS|plg§©««SB. 

[«**2] «9a2«ffitt«^a(2,7.io,n) a», n« 

flE58*@»(2) t, H«rf2ffi*ffi^^lalSS (2) *6©|flA 

mff * ni x i t § » © is s* je * & bj % a &tg§ 
do) sffSBpj^jttrtsdOic® i a&mxir-jvnm 

*««&-T-5*l©3l*Xir-;V«ffi«)|i&llBS (7,11) t 
SWU Sfc, t5fS«JEsi3i^@(6,8,9) «f. iWfBlgl 20 
0*ffl?a(4) ©ttEBtHftfcJ: DftfffSX-f 

^JSinS (10) tCiMfBSS 1 ©Hlp^y- J: Dfifr>« 

2 ©at***- )vnmzmi&-fz>?& 2 ©»* 
? zmxm 1 12®© a p Daa^iHis§©«aga<. 
o&tu^mu) «5*uhh*icj: t)»fM-*** >>^a 

(6,9) WSBX'f y 9^8(6,9) ©fttPICtOiTEjJt 
yx-f 7X«ffi*T»f*«BE»T@K(8) t^fLT^ so 

c t *#«t-r*«** 1 te«©A p Djfflg(ns§©«a 

SB. 

[»*K4] MB*£Efttt?R(2.7.10.11) «*. B« 
E$8±lsli&<2) i, Wffii^*E^±lHlgS(2) a»S©ffl# 

(10) t, ttriB pj^^gg (io) tcszpx ir-jim^m^ 

■T«*ipXdr-;HIBE«*&lHlK (7,11) tStLTfti 
H <h 3 IB«© A P DiS!l^|HlSS©«a 

it. 

[»#JS5] Wffimffi«S&^R(2,7, 10, 11) *^©h9 40 

€.^2©^tti^a(5) *HKlWU i!«fBfil2©&aj^a 

(5) ©^fcBI±i73lcJ;Ot11fBSJIISS^e(6,8,9) fluffs 
»iftSHiS»»tt«**«l. 2, 3£fc«4sB 
tt© A P D«!]£|5ISS©&«gfi. 

[£9i©ffM&:K9l] 

[0 0 0 1] 

t«*±OflIffl^IF] £©3gHJte. APD (7V\*7>~> 
i7th^t-H. EAT TAPDJ t^o. ) SS^lHl 
JftaftBSBCNU »K. APDSflj^&MjgEfck: so 
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*^T. APD«#*i*6«iT*ftftC*JSSn 
*APDJH)£0KO«8ISfllfcH-r-B , b©-C*S. 
[0 0 0 2] 

[ft*©8ffi] a*ft*KJ:*APD*fflV»fcjWJEia(S 
£B4fc.fciJH&9i , r4. ffi*©APDSJj£|II»tt. -SB 
£*SBJS8t83£fl-LTS»LfcAPD 1 fc, ffiTJttJBE 
$APD l©te*KttttUfcj«*ffi5fi£lll8 2fc£a>& 

«^sns. s«jE5g^i5ii?s2('ttoi^si§si o, ja 

J&lngg 1 0 £pgp-f 3 Z £T!S5*JE5B£IhIK 2 ©fflTJtt 
E^^tfeoTH*. iS«EEf££lHlS&2©tiJ;>j 
«ffttAPDli:I/H77$ntV^. f LT, ftA 
7JtC«fc5APD 1 *»6om*«8fE**SB»S[»3 *?>L 

[0 0 0 3] 

[«9iJW*ifeUJ:'5<!:"r*«B] U*»U «£*©APD 

»;*:&»«©#**#* 
WJffi*EE38£BI8a» £>© A P DOS!#ta**aS/H 
TXiEW^ofci^i'Cli, APD©tH**«Ea* 
illlfcfc D , £©fc*AP DjWfcJ*-f * <t t»5 HHAtft 

[0 0 0 4] ^©^H^«, #a*^S»)W(-APD©JSt 

a*i»<APDWigiiB©«aiSE«*a«r*^t*B 

[0 0 0 5] 

[nffl^»ftr^fcfe©^a] ^©gwsra^-r^fc 

APDlfL, APD^-e©ffl**atS»SBJaSt»*^ 
LT«^-r-5APDS!lfe[HlSSlCi3^T, APDCSM 
7XlffSftfit4tEfflft¥St. APDA»6©U* 

flit, mi ©^W^a©^tiltti*(Cj;0»f^bT±sB 

7 x mm & t # -5 mmmm^&i t s « a . 

[0 0 0 6] «£Ett»^Stt, BttJE^^lHlSS 

PS®ffi*«^-r^>Bj^Jg^§§i:, w^fiifiggfcm 1 © 
»tpXir-;MaE£#*&-r*jB 1 ©*ip7.^r-;l/*JI« 
*&|5IKiS«IA. «JIISS¥a«. 0iJAtf, mi 

©*ffl*R©«ma*icj:o»fi!"r*x-f 

-;V*JE<fc 0ft^«ffiT**JB 2 ©1¥77-JH)I5: 

[0007] sfctt. «jEiis^a«, mi©^ai^a 

a©ft^K:J:Oi!!/W7'XmffiSTtfa«BEI*T0»t 

[0 0 0 8] SetC. «£E«»#a«»6©at/W7X« 
£E3»*0f«©ltKTlCft o Z. £ Sr^-T-Sm 2 ©^tB^ 

asssttu sB2©tta#a©tftauj*k:j:o«ffi 
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[0 0 0 9] 

Wffl] C038W©APD«€HIBSO««*«Ttt, » 
^CfcJfcAA^A PD^©fe00ftt)S f^HBT'A P D 

offl*««3J»Bf«©«a±K:ft-9fc»^K:»4, tn l ©^ 

lr>*ff*?fiTS*4. £©fc<*, APD0«i5:Si 
[0 0 1 0] io 

S§©««lHlg&tt, 3 Sfl-LTSttSn 

feAPDlt, U**EE*APD 10fl6SBfcSS«Ufcia 
ttJE58£laJSg2 <h, APD l©ffi#«JEE#*«{SSffi4A 

«±ic^ofci<h (apd ld^ffls^tti*) £&ffi-r 

*P*JBE 5 AETFfcfco ft C t *«Wr*fc«&OJttt« 5 
5) fc6C7'J yfyuyf («T, TFFJ 20 

5. ) 6t, ^i^iaiagg 1 o<D-mzm^m<D&m7,^- 

-;U«BES«l&-r*«*ffi* : F7 iftRSl 1 t, FF 

1 o*t>5M$n5. 

[0 0 11] FF6B; *£JSWT?ttW*.»iH 

3K*Lfc«fc5£rt8j£©fc©a<^Sns. o$D, U 
■fey h0SS^fe#56Th5>^X^3 1~3 3 tjgiri so 
§§3 4~3 8(C<fcoT«£)££tt3. fLT, -fc 
v hA*Sfc{JM&£ft**ffi#«Si*BE+V© 1/2 <fc 

hA*RKtt*&Sn*«ffi*«*je«£E+VJ:»5tt0. 7 
Vfi<&ofc<!:*lC l Jty htttBfcfc*J;-3K:KJ£;*tt 

[0 0 12] 5B3tt^-f H 8 »4, APD 1^6 

0ffla«S£a*-£*EA±. 0 APD 1 ©dl*«£E«» 
»q«tfiE4AfiU:K:fc^fcC£: (HS#fflHc£>S £ <h) 

&4NPN h7>-^X^^ffl^t, 

[0 0 13] C©^l©HigfiSJ«APDS!l^Iil?S©»« 
lElSSTtt, «««£E+Vtfigt«l 1. tttfKJtWE* 

^7tc«tD, aflrsM€^©**x^-;i/*jE*m^sgi 
§§i oc-s^M^ns. nj^J£tfi#§i o^<& 
©ps«je«, nj&jg#tsgi oc«fco±ffi©»e|6xy- 
;p«£Esas»ffir*^tT*fl;-r-B. fit, k^je 

8£|hJ8&2jJ»SAPD 1 ^©jgA'-fTXttJEEtt, off it 
Sail 1 0 ri> SilS«£ESg±lEl88 2 ^©HSE«EE<£M3S{t so 
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[0 0 14] ddT, *%MM\Z&^T\$.WA.\i, MS 
ji€B#©»^7.^-;P*ffi$: 1 2 V, SSB#©*^X^r 

-;hesi. 2vtjR3tan*35«, cnensqix^ 
A*-r 7 x «je& 6 am \z fit s s n t aaj & 

[0 0 15] fit, APD 1 ©m^*JE^***JE4 
nfc»^Ctt. Jt«»4*>&FF 6 ©-fey hA^J Steffi 

**«an, uom*i:«toTFF6*it'> h$nr. a 
m&mz\-?tcz.£iim&2n2>. f f 6 y h 
2ntzz.ii\z£ZF f 6^e>©Qffi*t;«t o, x-r-y^ 

«£Et«t-3T±fB©SS^f©**xy-;v«ffid^*&$ 

tt, ^*JE^7(Cckat>©cfcDfeffiV^)E-C i ^0, * 

4lHlK2*tAPD 1 ©itte4Wi £iB<£-5<fc'5fc^fiE 

[0 0 16] ^±©J;c>(c< S& 1 ©HSfiGHTte. SS«JE 
S8£BB&2©ai#STtffc;:±:e«fc!K APDIiffil^ 
tl*. fit. »#£fcofcHCH«El0Hi£, Sfl5££Pl 
m-? \Z\$, FF6SUtyhmS*«*4. * 
(Dtztb\Z. J**fcg& 4 frS©&S&ffiffi -1.^. 
S5*JE?S£[h1S& 2 ©tH:fc£»qMtEE 5 A«fc (P /hS'< "T4 
iiMStaa. FF6IUt7M/^H, 
^jattLtrtigl 0»LTAPD 1 (CSTf 3EWra«J££ 

±tfx^<„ ^©asfc*^T, wtamm<»±mztt? 

*»Saift»[Sg3©«ffi«fl:*A*CtT?. APDSfl 
^B#(C*5(t^APD l©»tta«©W*SCt3^T»*^ 

[0 0 17] ^SD> jgAA^3t^3l0 
S*$UTS*©IKH£]R?>l*lr>fc», JttSeSi 5 ©**P 
«JE 5 A©A£ $ tC*]JS bTS«JE«*[eI8§ 2 © Af}M 
£E£l»rgJ88t8 1 OtCckOTtfaCiT', APD'vCi 

tt»«f^SffoTa*©W«jJ«^l!E!a:ttlB's*»S-a--5 

[0018] tt&. *mmw\z&\,*Tu> x-iy^mi- 

^© <t 5 fta«P«*^SJS:»^Kf4*3t^-f ^- h* 8 
BSUTffiStggi isa«x-f -yfff9i:SIt zffifc 
tLtfeSK ^^^4"^-H8lC-R;^T, ^J^. 

tf, '7it- H?5:t*©3t«JE^, ^-5tH4, 

jstt»*sffl«r»**«fr« t fcT#s„ 
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cooi9] -d€\z. $ i e>nnm<DM#ttt£mftt:m 

£#K:fctt3ii5ttJEfB£[H]S§2©ttl7jttJE£2 OOVi 
b, $fe^SJt^g§3^ 1 kQ, »2p«,E4A£2V. 
S*mJE5 A£2 Vtt5. fit, APDlC»t« 
BMnNBffiWl 6 0 V©££CfSje>d>©lj§CBK: e k9APD 

1 ©ffi#*«[#2mASjffl*.*ff|6]&»$8£bfci:?"S. 

FF6tttt**4©JMM»imB**#THBT 

£©&H, APD 1 fc*f-r-5PPSP€£Ej&U 6 V\Z 

[0 0 2 0] -S, -©g3m«fi£»l&T Sif^Cte, 

TAPD lCttT*Wftl«EE£2V**lfc''F»f*. EPJJD 
«JE*t2 VjMRfcfco&t*, FF6B'Jty b£*"U 
7-f7 ^SiT 9*i*7L Tfgft *?< F 8 TWBflTT 
3„ S«ffi«4laIJS2^©sqixy-;i/«jBE««iE 
#B#©^JET^-5 1 2 V^^Df-r^. £©*K!iT- 

APD 1 ^©EPJto^ffitt 1 6 0 VT'W:&< 2 0 V%Mt. 
SI 0©»f|sfc:«fcD *. 

[0021] ^tc, z\<D%wv>%i2<Dmnm*mm? 

3. B2«S2©^Jg^J©APD 1 ©ffi«[H]?S©«^EI 
T**. ft*. H2TH1 tHi;*l6*fcttttiBT** 

KB?*. 

[0 0 2 2] Jg2©3W£W4, £l©3SJ6«fc$3^T. 
*3tt^-f*-I«8 tMyf*?9t*jlBail lTtt 30 

[0 0 2 3] ^©M2©HiS«aJ-C«, APDlfflffiM 
EE#«qs«EE4 A«±C&oTJt|ft»4 (C<fc OSttffi 
*»*ta*nfc«^. tt«84*60tyhA*S^®Hi 
*CJ:5TFF6*ttyhSn. MS^EI^ns, ^ 
LT, F F 6A^©Qm*C«t-5X^r y^* : p9©*> 

1«1|JEE5!±IhISS 2^6APD1 ^©jgrW T7>n&Z$; 

[0024] »2©£M5«n?«:, mio^mm 



Ea£iHi»2 ©masa*^ f 8 ^^txiSgT 

If^ctc-fCttfiELfct)©-^^^. f LT. ^©Ig/SfcJ; 

f^T^^t^e.. «©Tfil$lfllTAPD 1 
t*tpltlift*. a*38£»©«»»fett, » l 

©fMS0!l£H«TaD, S*©HHS«t»5Ktt>&«K:Jt 

SS 2 ©ATjUJE^^jgifigg 1 0 fc «t 0 Ttf 5* ©»ff 

[0 0 2 5] Sgl©£MS0!lipi|«K:. SHt^-f* 

[0 0 2 6] 

[5B"JH©5»*] d©»BJirj:ti«. APD^goftHrtU 

iizmm ust«^tc a p D^©3»A*-r Tzn&z&mm 

IC A P D ©fejS * I* <* ^ <h # -5 . 

[0®©ffim&tKBj] 

[an ^©^bj©b i <D'mmm\z&z>APDmi£\B}m 

©«SI^B©«fiKS:^f 
[0 2] £©5fi9i©«2©|&K0!IK:«fc.5APDWj£|IH8 

[03] C©3fiW©^Jfi«Tffl^*FF©«|j***-r@ 

[04] ^*S«(Cct^APDS!l«[H]ifS©«^^^-riHl 
SS0T&S. 

1 APD (7A'7>/i7*h^t-H) 

2 iftSBE^^IsJSS 

3 tt*|&&ig| 

4 it&fg 

5 ftftgg 

6 FF (7'J?^7D?y) 

7 £*J£5fi^ 

8 »3tt^-f*-F 

9 ^-fyftf 
1 0 pMittrigg 
1 1 J6ia3§ 

3 1 ~3 3 \-7>i/7.? 
3 4-3 8 fain.® 
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